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Lepton flavor nonconservation

1) ElementaryF\Vprocesses:
n—ey, T—ey, T Y

‘e (n — 3e)
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T—ee'e , T—pe'e ., T— Ef_.u+;L_, T — ,u,u"’pf

Ve = Vu vy, — Vr etc. (neutrino oscillations)

2) Neutrinoless LFV/processes in Nuclei:
p, +(A,Z) —e +(AZ) (i~ — e conversion)

py, +(AZ) = e + (A, Z—-2) (= — e conversion)
(A, Z) = (A, Z £2)+eTet (OvBpB — decay)
» e + (A, Z)— (A, Z)" + p (high-energye™ — p~ conversion)

3) Exoticneutrino-nucleusprocesses( FCNC processesf )

Vot (A, Z) S vp+(AZ) Impact to Astrophysics
i ) O T1) 1 p Amanik, Ph.D (2006) [UC San Diego, USA]
Vo + (A Z) = 15+ (A, Z) D.K. Papoulias, TSK, in preparation




Motivation for studying FCNC processe

U Up to now there is no experimental evidence for FCNC in chalgptbn
processes

U The existing FCNC data refer to neutral leptoB6cillations in propagation)

» The FCNC interactions have not been completely understood up to now

The p — e conversionputs stringent constraintson LFVparametersentering the
non-standard Lagrangians (isoscalar, isovector couplings of all the current
components,SUSYarameters,etc.)

U Experimentally u= — e~ alp~ — et are simultaneously studied
U Detection of only one particle (event) is sufficie(lNO coincidence IS needed)

U For the coherent mode, around Ee =~ m, — € | (|_b,= €-energy inls orbit),
the signal of & — e , the reaction is background free



LL-e Conversion

* muonic atom (1s state)

N

Nnuclear muon capture muon decay in orbit

,u_+(A,Z)—>vu + (A, Z —1) H —> e vv

e mneutrinoless muon nuclear capture
(= -e conversion)
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Electron spectrum measured at TRIUM
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(a) Experimental e- spectrum measured with TRIUMFTPC (b) Monte Carlo simulation for
MDIQ. (c) Monte Carlosimulationof mu2e conversionpeak for a branchingratio of 7 x10*

[DepommieandLeroy,RPP 58 (1995) 1

Theobserved spectrumagreeswith the predicted one for MDIOIn the energyrange
87 <E<95MeV. Noeventsfound in the window 96.5 <E<106MeV. Eventsabove

106MeV cannot be due to >-decaybut cosmicray or pion-captureevents



events per 0.5 MeV/c

Electron spectrum measured at PSI

pu —>eonTi

Measuredelectron spectrumin the

measurement.

simulation:
background

SINDUM Il experiment using Ti
+| as stopping target.

u— e conversion «| NO eventswere measuredfound in

the energywindow
100 < E, <106 MeV

Energyregion of mu2e signal

90 100 MeVle  [p|B 317 (1993) 631, SINDUM II Collaborti

Upperlimit: R . =

Uip=T7r— e Tigs 4
(,u l € ?(g%)) < 4.3 x 10712

['(p~T7 — capture)






